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1 . J± m £ h ft # ^ £ &. ffl t ■£> v l I w r d -t -y Hf t $> ^ t , Sirnt7ti5 

- ft^§fi£#-££f(ifEifr-4W i/ i - U - y A ? t - j& -f- § ftf, 5| a - , y K'fi-) 

KE«S3ti£tfr^£#3fi L , «TEE«i£*i£ift^iJ#* fcEE 

& # "t I. J d & v L I W7D-fe7ttijUt. 
»iB#Ki- b {4a*<?)*'liR«S*>^aSlS*ifc#fEIBilir^*SST#* 

2 . if*« i cstorot -yHj-fctjuT , h?ie#5S^-- 7 b amiaj±^#^iE 

4 - Jl F t ft T ft 38 -r 4 £ t * W Si b ? h V L I W r n -fe -y -9" . 

3 . If $ If 2 t IE m CO 7° P -fe >y * r * o T . 15 IE 7 * - V >y h 7 -f - /t F A* N fl 
CD 9J 7 / - ;b H * # L , N»qy ;t -XD7h«lti l , ) 1 # i>J 7 -f - )V K # # 

Ill £11 7 <f - >V V (?) & « & < t fc 2 h" .y V & #tf Z b £ ftS fc f & V L 

I W7nt»/f . 

4 . M$« 2 Xli 3 tlt07nt 7f[:tiHt s 1afE#3f >y h A 5 . 

tillEE«#^IE1t^fr»^ , jtfftiEiSiift*^S«K7t-7i' 1-7 
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5 . If 2 , 3Xli4l:ffii(?)7nt7tl:i3^-C, 15 £ J± * a - •■/ h tt * =e 
|J h ft co gr IE EE it # * IE ft $ ft i» *> 19 IE 7 * - v -y h 7 a - >V H 

JIDSL. 1^ t 0 ■? M3 4" ft < fc t> ll»*ill7 ^-11' 

C^L, ATia #36 an * bttWE#3R3ftfcife^0>19iBilr*aitf>^3r< fc i> 1 o 
£ £ If £ IE ft^T S& »J 7 <-^Kt**ti:tit»ti:tiVL I W 7° D -fe -y 

6. £EiU)t^^l«fflt5VL]W7a^7tf S8?a*i't* ! 

- X n -y hii"#^£0#^SPSrlE1t-t^it^O^«-r-& , 9. Z.tlhfa4tW>V)±X& 
m-<T) 7 o •> 7 ^ -f 7 /H^mflSIBJte-f I i. o%$iir J : s a-U v 7 7 b . 

- #5f §fi£#^£fifaiSr^M ^'x^fcffitt-f* #31:1- „ 

T , SIS#5Sn- -y H*«E*i&*E**#*>feffillSfLfeiSf*^aft*]R9W-r 

mia^^^Sft^fiiaiSiw^^t^v^TMiaEffi^^iaiijffift^^KDEtj 

§ft§m2c7)#^^#L, ffl ffi # K i - -y M21«l£ffilO#^cDf«f£7*--?"y 
ittSVL IW7nt7t. 
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8. iiriB^^^^^^^«^nt5iffl§^i>ii^ii 7 tsaojstii^T, s 

K * £ 36 s , # # $ M t T 3 II # £ # Iff IB 4r ^ « a ft t iJ ft * flfi « # ❖ <^ « ft 
sit* § a»5*»fcH5£ l . s iti^ft^o** § i o & 

9 . » * 5S 7 X (4 8 fc IB a <0 * & fc U § It * j£ # . 7?-77h7<-* 
F^tSL. S 8 7 * - V b 7 4 - /H* 1? IE ft it co # * ^ SB K *T * S # 7 * 

10. If $ II 9 iZ IB ft (?) * m T" £ -5 T . »E7*-77b7^-;I/K*«Nf<0l 
N I J -f a - X P -y h £7) 1 f & 0 , £■ SJ 7 -f - ^ H # * >f 1/ 

A - * n y Fffl»£Eli#^»SSti|*g-r4"r£J:3Sr*ffiK*i^T, «T IBM 7 

1 1 . If * if 7 , 8 , 9X«410fciBII«*ffite*iV^T. MEESISfifc*^* 

12. If $JS 1 1 tsa^JSl: fi v^T s Slg#^c7D^iiffc3t±oTllfft-S^ 
tooftis^ft^EfiL, SII#^ffl«HftlB7^-v-y bi«lifEio<r^t*lc 
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l 3 . ff^ri 1 1 Xii 1 2 tSUtw^rSfcfi^T , UKIE«*<frBBtt*Efl:tt* * 
h £ # L , if E 7 * - v F7 -f - F <i mr ffi ^- ^0 ^ * < b 

i> l m<7>& co & & < t i> iffl«o ift a 7 -f -a- t* t * 1 15| -co * * y t ie 

tint, S R 3j ffi # , 

mtJfLT7t-7K f7^-A-FJ4l£U K 7 * - v -y N 7 ^ - )l 

- tt IB 7 * - v 7 h 7 / - IV ¥ R V to % & EE ffi $ ti ft Jf? f IB H L » i fi £ 7 * 
-V7h7^-;PK&y'ife^co#^t±#^^^^col5IEEffi$ixft^^^^*^ 

J:5=3r*JiSt^r'f-*J:9iSrE«SfLfc3-b**4)S'tSj5ri6fctJVi , c, 

WK^^^sa(iSK^a^ti7)m2i7)^^^^jtoTiifi : -rsffii<7)^^ 

<frfc*f£1-* huIEJ±«§ ^ft#^«i. ffilEfS2 »iir^fc»Bi-*HrieJE»S*ifc 
^^«K0ffit(c5ti^,HutE^^^^ix^llft^icffl^^*>^TJX t 7aj$til> 
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- tfrfE7*-Vyh7^-/kF&tfifo^£jEEffi$;fifcJ#-C£1iL. LtlhV t 
1-7 -f-^KXV*'#<o#Afl±##^36»'5>ol9iBfEII**ifc*^«** ; F 

l 7 . If ^ il 74HL1 6 «M^.A»^JatiB»«^ras-lltt-f & ± 3 l:7a^7 
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* ft E tt . VLlW(fi^#^i) ro*7^t«!), ft t , * so J; -3 & 7° n 

& V L I W/n-b »/ ttBt § . 

VL IW^^^Effi-f^^rMJi, If £ 5,179, 680-f a WIS 5,057, 837-fT 

»I3fttl»i. ;«E*^r»t±, ffiJH3*l$rHl&^S (operations) **|»*S 

VL IWrntytlilt^OA-^nyb ( issue slots ) £ £ tf ^ ^ V 

iBx- his. aias^-a^A-frSfeSisff-tftfcftofcwc**. #«ibj- 

- 7 M±. --3 0)*** v y+M 77-f y««T-rafe-t^» i fc 

** X' » § jiS T R I SCWi oidotiS. #>f^A-Xn7 h is: # # * 3! £ ft 

© * - ^ -f ? ^ ft t *j n t ± is m m a. - -y h±tr*jofcn»siiiaHr«:64v^. 

± IE «o J: a . vl iwv^v±^-^^i&*U:J*IiW(cttM<zi^»&# 
T" . # * « v x y _h ? ti , ##^-af{±SIHi»^^i:LT#P15iXT^fc. 

^ V- is a y ( no-ops ; 3 - ffr <fr SB ) i't^Tl^. 

& . X . V L I W 7 o t 7 1 1± , ft * CO T n -t -y -f <D 1 o S t£ T n -tr >/ +f t 
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V L IfVyy^^^li, i it £> w 1$ 45- * J 4 7" p / 5> 7 X is rj v AM 5 £ 

i; 9 « Si £ tl £ » £ <0 J; 3 , VLIW7 , n*7t[*l«Xiry^-'JV/«V7 

V L IW/ot-vtli, ^ 9 Y)V ■ /ot7tXliX-A'-X7--7 ■ 7° n -t 

fft ^ # * r -y a ft £ & ^ <fc 3 ft ft #t , ?| & & £ t . ^S*3-FTfjStt, X 
t 4 5 . 

* S 4 a - H ^ m JA T IS « i 3 ft S H fc i 0 P*! B fc 4 0 ft £ . 
**£*1T<0fcftfcTn^5A*»fr<S#3tf5fc:l4, / 5 7 f -f y / , 

- # # {C £ V > T , ^TO'l v a - X n -y h (4 ffi Jfl $ it T H ft ^ . ft % ft « ® 

its . 

ft II f •;/ h tf # 4 a 4 . 



i0fTL^7"oHr'y+f-iy^T'ff3ifcfSfflSix4i;# : 5r^^x^7r'f;l'(i, 
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V L I Wifr^<9£E*3r*tt#B1S If 8 5,179, 680^& VIS 5,057. 837#Tfl5fiS 

* aj n « a ts « 1 1 o v ■> t « js * a tt * i ± , * w m m r # m * s t e * * n 

- 1 992^12£29BCffifJ£ft7t*Hf#tfffiISiFl998, 0 9 0 ^ ( tfl 
lAIIf ? : P H A 2 1 7 7 7 ) . M ft M tt S to *B ^ M M 55 3 £ & + fc #> «0 
VL iwrn-feyif • 7-Jff ?f f JfLT^S ; 

1 9 93^10J!2 5atffiffi$ft£*H#itffifimi42, 6 4 8 # ( ft 

BAB3#*§- : PHA1 205) . g ffi K 14 ft 8 t* -y h <f> ft ffl *• ^ L T H £ ; 

1994*12^300 KffiBtS fT.fc#|B8f1=tfjBS& 366, 9 5 8^ ( ffi 

IAIII? : PHA2 1 932) . Iffi Iti V L I f ? f f i 

IffHISU'Ilfy^f A«tf/«ffiSt>'yiiI/-y3y|:lit^ 
2IH7-;y3 >y 7 K i3 ft h , ^' x - ■ V > ffii: J: § r > i j ^ x f- a 
14f££fa±£€l>EI§»ffiffl«<>Tf{ittj co^l 0 7-1 1 31 ( ¥ — )\ & ^ NC 
, *I 1 9 9 4 $) ; 

i51ftf . SI 7S, n 2 ~ 3 . 1 99 2 0 7 1 9Il:IE 

~ ■ %=? If X-WlRIS v 7 h V x TSflS, S2I, l^3#, S3 1 5-2 
7 1 ( 1 9 9 4 *) tlifll-' ^ =r ;k 7 ffi £ i h r l»a*Ri scr-^ 

- t ^ ft" * * <0 IS If" : « -f tf * ffit 5. V 7 n -tr -v -f fc fe ft £ V L [Wt-5l>T0 
1 9 94* I EEEl!Hg£^C9ii(*8£fc:*3tt&3S2 7 0 - 7 It?)XA ■ 3X?(fi 
fciS'Stoa^^Xf^Tn^^AcoElij, ( 1 9 9 4 *10)5, 10-1 
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2 . * Bl V "fr a - -fe -v *y y 7 U y if ) . 

IfWCIi, £ ft 6 co X It T HE ffl $ it T ir> & re g fi & # t± . 7o^5i^f|tt 
LtXlira^5A3-FO?D7?!: L ■ T EE S t ± -5 ttH^T'U. 3S (* 
. AiAtlis £ ft £ » re 0 ffl ^ £ T H s <fe^ftSXf±ift^co7n.y?co&gco 
MfA>»f-7';^^l fc £ft£ . 
% <0 FJH 5s 

*lB^|St)|i, v L I W 7° D -b «y -9" £ ft (t 5 3 - F to ^ £ 8 4- £ -tt h Z t 

iz h s . 

X. * f£ HJ! co fft cO g ift (4 , -II.g(:El?ii/^t«ItSVLlf7n 
*«IHt= J £ 7D* -y if (4, irlBffSSOL- -y F tf*jBt0frtl£ 3 

if«0ifr<fr*##£«9£3fcffiiB3ft4j&>»±* 5fer£ft^>#%^co?& 
L§5. jstc, ±E«3Ji3K#^g&#ffi»3ftT^I.^X«iffiB3ftT v>5r vii 

*«"3ifc:J: J7a^ ■y»f{i. frlEff3g^--y F EE ffifft^ Elf HE * ^ ^ 7 
* - V F 7 -f - /F F *■ K 0 ffi -f i o \z ffi & 3 ft , IS 7 * - v -y F 7 4 - )V F # 

5gi- -y F #«iE£E»S fc,jfc#*4>#**»£ ±£7 * - ^ -y F 7 < -/F F fcft 
•^TttKi-Si-JiSHtW^lff*. ff i t < ti, ± E 7 * — v >y F 7 -f — /F F 
(±3IS7n*7- , y-cot"(7)^^^-7n.yF^aig^^£J;0ffifflSftl.X#^t 

* BJJ J £ 7 O -t y tf ffi CO H St flj T fo -> X s l§5 E 7 * - V -y F 7 >f - /F F 
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a* n m cr> m y a - >v f *■ # i . n am v a - x p 7 f o a r & o . 

4= y -y- t & ^ t li , is ar y * - >v f <r> # * # ^- & < 1 t> 2 t; y f £ * tr i fc * 
1«tt b *t h . 4o<ojiariillr^*£3a*ttffl3*iS*£-tt. ± IE al 7 ^ - /F F f± 
0IJ £ If 2 b" 7 ffiti^fll,. 

- «E*ff't*£E»S*i.fci%^'<0#3B*IIIJfi t, #ht. 

tolzJH*) & Stilt MB? v F y -f - )l F \z m o T M -t 4 . 

ftfclft^n-FSftSBUfc^Jffl^&ClfcAMgi, l7t-?7 F 7 -f - /F F JC 
ft 3 #!6w*»*l!rEffi»S*ifc*^*«n- F Z til flffcUttl-fi Z b ifiX'Z & 

«OUE£E«ifr^3E«jBE#36»feirE7*-'7»y F 7 < - /F F £ DC 0 Jfi L , K * * 'J 
T^-fe^^-7h«i^^<£:i>lfflc7)#^SElrj7-f-/l'Fi)*L.lffe#5li- 

7F»imfa#^^ii7>f-;PF^i>iia#^$tL^#^«mia#^§s«^^<tt 

If 0 ft V 3 2^|,2o«i$t ) £ ft 31 1 1 Z b AM' § I r D -fe 7 f ffi ffl "t -5 
Cl t AM'# S o :©J:3(:. ±E#3S^- 7 F (ift«<Orfr*fc if O < n*»4> 

e tt $ ft 5 . 

* » W tt , II * if 7 t i 6 V L I W 7° n -b 7 ^ ± T H "t £ «6 <n JEE fil £ *i ft 
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*»W(=J:4±3B36ri6TftoT, S iJ £ a&* WlBft * & # tr ft Slti (= Sffl 
§ it § X d & * a H , # ft 4r ic ffi I f i IS A ^ # m IE A ^ <0 S it t 43 it S ffi <0 ft 

n -t - y -»f t 1 § 7° o / y A CD % fs <F> W £ (4 ft 51 § it 4 ^ S (4 =5: < . # © ft ^ «o % 

0 h « ft * & m m 

HI A His, *^0J«J±Hft^7*-V-y h^fffltS70^7t^it, 

HI BBI;, HI A0tora-fe-ytf^fe(t^C PUc7)p$0£^-f. 
J(5 4 A-4 F *«BHfc J: *EilS *ifci(lr-froWt H*i-6 . 

^6 A@l;, # * * * •y^a«A7Jil«tiffi^*-ttt±llo 

SB 7 H 14. d^^^yy^l 0 4 ^ ffi 73 IIJI ^) « f g & ^ ^ K ^ , 
SB 8 H (4 . $If (i±i3-K«3y;W;H^y y^^HitL. 
IB 9 0 (4 , EISf l 'yt77iK-/'i-;W7n-f -r-F, 
HI OH is. l9i«*'7^ 9 0 2i?)SI, 
HI 1 H is . I10l(0t:7m 0 0 5 «Si, 

hi 2E is, wm^mim^^t , 
ftmimm-t &tz scorns & mm 

HI AH is. *Slti67n*7t«»««)SfiLt^i., * » IH t J: & 
tOn7Dt'ytli> C P U 1 0 2 £ . ^^ryy a 1 0 3 !: , r'-^^-v 
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•y is a 1 OSfcS^TH*. iECPUIiJSf«JUt±91E#*^»i'a 

1 04UAtH^. 

^f'/j 1 0 3 tt 5 1 2 t' «; F 9) ft ft 7 - F £ # t S 1 3 t ffi * $ ft X 
. V - F * O f@ * a' -f F 14 7 F V X fg £ ^ flg T" & 6 A/ t: -y F is: 7 Y V X $ £ 

tsaarn^. A'niisb'-yMr^s. if a t < t± , ±e«* v - h 

l?ia^^S(±. *««K«^£E«S*ifc7 *-v-y FcD^t L T IE M £ ft & 
. ffl?tlfc7t-7»m s >tiJ104t^t7J'Jil0 3»ilJSit*IS 
il 5 . 

IlBll^ * $ m fc X h V L I W r a -fe y V i K t P M t * L T n l» . 31 
7'D-fe >y flsVil/f F ■ l/y'X^r^H 5 0 t , ^t«ili-7 h 1 
51, 152, 153,---i,ifr^S^-lxvX?154fc2:^-/tTH->.g, 4 ± 
IB V IV f - # - F ■ V if X 9 7 r 4 )V |± . tHg^---:/F^^O^Saiy f «l^--y 

1 , 1 5 2, 1 5 3 , - ± T" * - ? n -y ? 4 ? A- T" M ft fc 13 & $ ft & ^ # # 

HJ§ f S 5S ^ " >y F 1 5 5 Ji , ^^-^-r -y i' a 1 0 3*>i!><7)E«3ftfc^^'^ I 
I R l 54ti0ttI«rt47*-AI:«llt8. 

Ettgftfc# < fr<P7=r-'7-y F 

1 ■ -«fl<J#tt 

is a_-xv > y F££tfft^7-F£»oVL I w? ffiffl § ft & X -3 t ft 31 

- {ig^fctfSftT^&^nr^ftifo^; 

3r><?5K9#S7\:£3<7)#^g|5: 26, 3 4 X ti 4 2 tf -y F (26/34 / 
427r-?yhiil^) ; 
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tlh ; 

# ft is * 5 , * J S X i4 2 IM «0 3 % <?D - o t J, S „ S|J *> , ft ft $ 14 0 . IX 
i4 2flcDft^.5>'F£&-3 ; 

ft ft S3 is m * * L O CD ft * 0 ff S ; 

ft ft Hi is - 7Xli3 2t7M»oHI^?>-^t#»#6 ; 

- ft ft ffl CO 7 * - V .y b h" >y h (4 5fe ft ft 1*1 t <5 M . 
2. ft ft CO ft Sft ft ft 

*«IISBiHT, # ft ft (4 * a- 7 y jl a y : ± ^ * y ft T- 44 ; W F £ # c ffi E 
^*>*3nfc»TiE*3n-6. ft ft (4 . * -V v is jl X 14 ± X * U CO fflft ft ft H T 
£>7-FXi4ftny7^IM:-WLTt4fiSftfttf$ftft^, lot, ffi S ft ft ft 
§ ft & ^ ft ft ft r -y ^ * 7 7 -fe x ft* ft g t * h , 

ii M. ft ft * § ft T H ft ^ ft ft £ JR 0 til ft fc » K - 7" o -fc 7 ft (4 * -r v y jl ft & 
7 n -y 7 ft-f 7 /!• tt ft 1 7-F£JK9£ft, 

« T ft ifft^ & EE fi 7 Fft^ftft&Tft)^ 3 4 3ft, ftKIfI(4*-7 

0 7?tO*rttl*)a?JxfUj:ft;, £ ft £ ft m g fl «4 BE Ml 5 ft T vi ft n 
ft 5 ft J) 0 , O , ft -v >y ji CO # - V - F 1*1 \Z ft ft ft (f ft £> & \\ . ft flg g ^ J4 
. J31 T O £ BiJ ft fl£ -5 X n 7 ^ft 5 X 54 7 o ft y V ft 4 D © Kft ft ft § ft £ : 

\7- K««¥^^«ggrtftXi4Slg*«Sm<?)||SftiE«ftffiSft-l. 
ifftft, 3S*(SIItiiS^V-^l#iftIfetSJ 3 (padd 
ing) ft ft flU § ft & . 

Iff 4 I Ir* ft ■¥ -y a (4 , * - 7 o -y 7 ft -f 7 iVft X fg ft 7 - F ffi •? {B ft CO , 
±Eaflfl4 7- H - H<0«#fcK* * J: 5 fcSESE-t * i i: ** 

"CSS. 

ffl?£cof£Sftftft$ftT^ft^ftfti4, Ml&coftftft'jgv- FcoftJl^i&co 
7-Fcolj&afcft6ftJft£ft643ftlTlX9tfJ£ft6. H « ft . ft T co f£ if 
CD ft ft (4 2 o co <y i/ jl V - F ft ft j£ £ ft , # 7 o >y 7 ft 7 lift X i4 # Jn 
V - F ft ]R 0 SJ S ft -6 . 
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is T ) * # tt S fc , M£fctf#li83ih.fctf*&&v*£fc£Sifc*4. £ « 

|S2A~2EHti,**^fcJ:*^-ir-j'^Af«!OffijlSll«)S*i!5rV»#<#OiE1l 

2 A 0 is , *||CJ;J30(5^^i 1, i 2Si>*i 3 £ "3 2 O CO -V ••/ 
ya7-F^LTli5. Z ft t> co ft ft (a 7 - H CO if I?- 1 M L T is ffi B 8t * S ft 
T^4^. ft ft i IStf i 2li^4t:-0£?)^f 7yi7-Krttl)S»T\ £ 
ft^ftfttifriSillT'&O^S,, ft ft i 3IJV-F«i#!:3[f LT^4<0T, 

Itlii 1 # ( i 1 co ) ft ft g fl T h h t U 5£ t 5 . 

*2BHi5fFfF5#iSr^*a**UT^*. »«@Si 1 4± V - F co % # fc x 
iUl>l., ItT, 3>;M7XI±7n/7?li, 12 Clll^f J; 5 ft 
ft i 1*7- F«0«fffcS'7 F L s 3*<0««*itfta*A-f FTitfcSfatf* 
4> =5r ^ . 

AS 2 D 0 is ffi co If g 3 ft £ v> * ?fl J * L T 5 . ft ft B gft ft 1 1 li IE « fc 7 
-HWSflTiKfTL'ruS, $2E8CStJ: oC, ± IS ft ft It 

^ftBHis, ftftftcoftftaSM^i:9fcftftT'&{tftif&Jb£:V^ £lTfc» 

^.i>ftftEsisffitia^/-^^p-v'3>' ( ^ 5 - ft ft ) ^ -s> c i*a 

* # t> , ft ft I II ft ft li J± m $ ft X v^ v» co r , * ft £> ft ft 4± 7 n -t -y y c i 
T^ffl§ft§ / <^t''^vM>'^-^nyFSrS^'t^i6coy-^^V-^a>'^ 

v^sfi: *-j-*ttf sfir 4> Sr « 
3 . b- 2 h SJ/>W h 

£coj£EM:£#;£jIlT, t" 7 F & tX am Ml if a 'J F /F • x y t 4 7 > ( l i t 
tie endian) T & <& „ b'vlft C ( ^M Mi . * ft fir t' 7 FSrft^JfcLTJyTcOj: 

b'^Mf 0 •■■ 8 ■■• 1 6 ••■ 
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M? 0 1 2 
T F V X 0 1 2 
4 ■ ^^7 t — b 
JBE ff $ fx fc ft ^ H 7 1 & •? (?) ffi? * CD 7 -f - /F F £ # t £ Z fc # f S S . i fx 6 

* Ja T fc A if £ . 7 * - ~? -/ ht'v F co & # 2f o 7 < - /F F T * 1= . 

ft ^ l± ^ -f FS?lJ£*XfcKjI Sfc»2-9«Aj Mi 7 t ^ 7 7 1 f 

7Ffcft3flco^c02b'yFft^gPfc£-$rir, £ T (?) flfi CD 7 <f - )V F (i , M to & ^ 
b" «/ F £^ frfg 2 50 2 tf >y F * |HT . 'W F CD fi It IS V * 5 . 

iitLfei?!:. #*^*li 2 6 , 3 4 X U 4 2 b' -y F £ J# *> ft I. . 2 6 b -7 
F ft ^ SB tt 7 * - -? -j F t" .7 F fc ft fc 12 It § ft h * § 2 t" .7 F ffi fc , 2 4 t' .7 F 
SB fc fc ^ v *? $ it & . 3 4 t" -7 F ft ^ « it 2 b' -7 F SP fc , 2 4 t' 7 M L WW 
M£3S*fcK#jH§ilS. 4 2 b -7 F ft ^ Sfl ti 2 b* -y F fc , 2 4 b -y F fc , 

2 ;W FfitSft^fc fc#)5¥3fxS . 

A . 7 t - ? 7 h b' 7 b 

£ fx t ti M 5 flf tl^ £ . 50j.-^nyh7j/y»|^li. 10 1 07* 
- v -y F b" 7 F iJ^Iti) * . ' co i a fc . lA'Ot2t'7hi>'«flJ^S. 
B . 2fyHft<frS8.%lg 

##^SW»taJSlTC»HHrs 2 4 b-y Mil, IP*> 3 >W F . fcieitSixa 
** . if 4 L U ft 4r -tr .7 F CO fc fc o T t± . 2 4 b .7 F T ti * % T ti & ^ . ft t> ffl ^ 
<r^STt)26tvb**Skf 4. I-)T> 7 * - -7 -y F b .7 F 7 ^ - A> F ffl 
«AO*[:S?ntfIE6f.7h*5, ft^gB#>£>co#?#&b"-yF, 3 O ft 

3 CO # * fc H L 2 b* -7 F , £ K 1t f -I. co t ffl fc « ffl ti - fc # T § h Z fc 4* W 
^ fc . ±iE 2 b 7 F ^ co fc to fc ^ £ £ fx fc fa IE 6 b -y F si* & £ ? & n * £ ti , * 
fx £ b -y F ti ffi to 2s b -y M:i ^Itfih § . 

C . 2 4 b 7 F ft ± 3 v ILLS 

± E 2 b -y F # $ 3 ■. »l|fc2tvh*^ii«*-)fc»iR»ffl2 4ir» F 

# ^ ft § . luiiU. ::tii3ii?©3A-f b*««*Ettti: 

fc A* T # £ . 

D ■ 2b'yH^8, jB2H 
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>W b *» S> & 4 . ffl ft *» « -f ^ p- ~ * n -y I- # ffi ffl $ h * v^*| £ (s . * (?) b* y h 

*(iis«>a*tvh'cri»fcs*i4. s ft a a 1 7 msi'M h o t n t ft ■ -t 
& . 5^i-^n7f7i/yf, ± x o -y h # « ffl $ ft x 4 *§ li „ i 05 E 
Hi±2p^2b'-yhaiA^ii-r44fflOiS86S ! ^b J -yb&#tfT'^63«±l2 5 
O0M^*-*nyMi_t£2»K;bfcr>T#fl:;5il4 : HP ^ , 3 ffl O 4 S' * - 
X n -y b (i |g 1 ffi iiz . 2|£0'f y A -Xn 7 h(ifll2S¥h:5r4„ 
E . 2 4 £ Is h # 4r a . S 2 

3 Sff « 2 f >y MKttflJ6ti»(!)2 4 t" -y h # <fr « < . £ X P >y b #> 
ffi ffl 3 ft 4 5 >f is zl - X D -y N V J/ y iJ T U , liSl:li2-5ffl2 4t*^ 
SB # ft £ r ft ^> 3 . 

F . 2 b" y h,|l/2 4b' ■■/ 1- U <n m cr> g 

. * « CO 2 f y h ft 1/ 2 4 t" -y hifir^aj^^S-C**. 

. #5=5: & - m * W 26h'^i>fe34Xli42t?h tffiSR-f 6 ft t ^ £> 
it & . 

ifc^ 7 * - V y h<>D»Se«tt*ii : 
<-^^> : : = 

< ft * BU tt * > 

<^^^^^> : : = 

<7t-?7h : 2*N> { < |§ ft B> & : 1 > } V2 { < 2 b* -y h 1ft <fr 
S5: 2} VI {<24t*>y|-ifir<frg|S: 24>l VI 
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<*^*IB»> : : = { { < 2 Mfe^» : 2 > } 4 {<24t7h#^S: 
2 4 > } 4 } V 3 

<lfe^**7SF> : : = <^ : 1 > } V 5 { < 2 t/y f : 2>} V 

4 (<2 4h'7h4^ai : 2 4 > } V 4 

<**S3fi*> : : = {<^^§Efc?l: 0/8/1 6 > } S 
< m A ii & > : : = " 0 " 

N = §l7yy^Oi-Xn-y b^Ot, N > 1 

S = 3»#^trttjBSft64i'A-*nyhC0^ (O^S^N) 

C 1=4- (Nmod4) 

( $ ^ C 1 ) commit , Vl = SStfV2 = 2* ( C 1 - V 1 ) 

(S>C1) V 1 = C lS/iV2 = 0 

V3 = ( S - V 1 i div4 
V4=(S-Vl)mod4 

( V4 > 0 ) com-Sli, V5-2* (4-V4) , * ft 0) 14 . 

V 5 = 0 

: : =14 r^jgn^^j JKcf J, 

< 7 4 - ;l/ K * : ft > 14 , n > -co If t * 5 ft 7 - )V V ifi M a u > 
tt«fc*Sftfc«0)t*'y f^oaJISt^ 

{ < 7 -f - * > > ft (4 . <fSIXV { filft Jfift 7 ^ - ^ K 
&) ffi a a £ S S ft fc ft 0 ft £ ft Me 9 31 2 ft 4 - h & S * 1" I . 

" 0 " 14 , b".^ " 0 " JSItS, 

" d i v " (4. liit^lit^ o 

"mod" (4 , ^yin^Ilt^o 

: 0/8/1 6ii, 387 ^-^b # #0, 8Xli 1 6 h'7 I 
ffi?ftfcH^)«4«S4A-4FBIt*3hTMi. 
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I X H £ . if * (4 £ ft * # £ t 4 . f& # i» ?|r«4 2 b* -y b ft ^ SBfc *B ^ 4 , 
b" -/ b 7 * - A- b O _kSB « X |i , < - ;H* «> & * # O £ b £ * I T 

^ 4 . f* 05 0 T (4 . i IS 7 -f - A- H # « ffl § tl X ^ 4 Z t £ * 1" fc * fc O ** ft ffl 
£ft4 . 

$ 4 B H is 1 fl O 2 6 tf v b ft <frSB £ ff 3 ft ^ £ w I X . S K ft * SB (4 
■i h3-5tli024b'ybSI: < A-f b 2 t 1 ffl W 2 h* -y b SB t £ is L X ^ 
4 . tt ffl $ tl X 4 _h IE 2 b' >y Mt±aKO<0»MI*«ftSft.TV^6. 

SI4CHI4 2^c026b'-yhft^g&£f#-?ft-££^LT^!.„ ^l«26t'7 
b ft ^ SB (4 W b 3 - 5 fg ft ^ SB CO 2 4 t* >y b SB £ L . 2t» b SB 7 -f — ;b 
Kffl*«J)t>B(:a^*«)iBi2lfii h^SLTVU. S 2 (73 2 6 b' -y b ft 4? 
SHi'W b 6 - 8 tfgft^SBO 2 4 b" -y b SB # L , 2 h* -y b SB 7 * - ;b b <75 ft 
& £> 2 $ g <75 4, CO t* IS ft SB <?> %. M 2 b* -y b £ * I X ^5 , 

!4DSIi3i02 6 b y bft^SB&*tl.ft^ar^Lt^l> 5 24 by bSB 
li^W h3-llfcfiIL, 2 b y b Sti/W b 2 fc±E 2 4 b -y bSBfr^McO 

miff T-ea lt ^4 . 

SI 4 E H (4 , 4ffl<9ft^SB£#3ft^£^bT^4. £ 05 * £ . HI 2 O ft l!r SB 
(4 2 /W bc?5j£5fiSB£?iLT^4, X, S4»t*«ttWW b£9t£3SSB£*L 
"C Vi 5 0 £ ft ft ^ SB CO 2 4 b -y b SB J4 ; M b 3 ~ 1 U^aM b 1 3-1 5 iz 
Mm S ii T ^ 4 . ft * » 3 -3 <7) ft ^ SB CD 2 b >y b SB it > W b 2 fc ffi B L T ^4 . 
fg 4 O ft ^ SB <75 2 b -y b SB <4 > W bl 2 [cfilLTtU . «2«ft^SB«i£5«SB 
liA>f f 1 6-1 7t|2SLtUi. X, H4 COft^SBOJSSSSBis A>f b 1 8 t 

est X ^ 4 . 

IS4FEI(4 5'5<50ft-^SB£ff3ft^£^L. Ift^ft^SBO&^WW bO 
IS; 31 SB LTV^4 . £ft£H;K««0£TttSiKiir^tf>*il**fcS;h.6. 

±EW?li*»»»li»2co««02tf? b SB « tt*> » t Sit 4 4 5t4-)T^ 
4^\ £^^J6WSB{4l^«fc3JilTSDft^gBSrff^ft^fi0ft»SBta^.44 5 
tiitttlfi. * O 4 o % m & 54 , m 2 <7D <D 2 b* -y b SB {4 & S f {4 & H T" 
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&%*c7)ft^Mcr>{ZW£ , lir ^^^^^mm^iil ^ v^-xp-/ b co fa 

ft T <4 »a & v> 4 3 & *S£ t~ , ^^^K i HICt J . ifir f! co ft g J4 

5"a-XBv McIt4*»*St. Will, ffiu6>coijl^*«HiO»0#<#aiI 
is, Rifr*flMi*1»<3ft*«ffiBfcftlfU IS ft is x n -y b #^ 
1 co A £ Eg 6 -f ! ffl a CO >f ya-^nv htfcjUaj-fS^fc^TSS. # 5* ^ - b" 
>7 x 7 <4 , filttOlLfc^ a - X n -y b^<0Si8&iift£*ll>, 

n-Kcoifflcomiypy^^B^-t^^^co^tJi, IS to S A a* >f b (i 1* § 
$ ft =5r ^ o it «> B * ;W b ii . a - H co S"J « co 7" n y 7 co m X' ff $ § ft I . 

5 . 7 g - -? 7 b b b 

i 4#^£E*ft«l4, Sf*J±ii£ ftfcft^fc 4 vMtfM^-xny 

6 £ fc # ft j8* 35 ■& . JR*) itiL$imZM$Li- &fzit)£ . y t - V y b b' y b (4 3 
IS7 7 b by bitBlffi-tiA^fcifeffi- Sitr^rtfcEflS*i* . £ co £ t 

(4 . #4- ix *) a i o * 4 r ? <i y\t* *im t-ti. mtiwrn^-v b (4 . f*«co 

£ ft t & . E»S*iTio4v*#ttB«tr*.&iflr4ritt. #*2(ctiViT»gS 
iilft^SCJ: »)iffl?iil,'( yi-xn 7 lJSt7j-7.y 17 ^ -;ll'^ 
#X,-CH*. ft^2-4{4JEH3ftT^£„ £ft4>#ft1irl4. f£ co ft ^ co ft 4? 

fCl DffifflSni-^Mya-XOy FJRgfl7t-7v b7 * - /b b' * 

# ^ "c ^ i. . 

7 * - 7 y b b y b 14 W T CO 4 3 ft Ik $ ft & 0 N-f^jL-Xnyb • ^ is 
> c0l«^{4 2 * N flco 7 * - -7 -y b b" y b 3 . if t I ^ M tfe M CO * £ i4 , 5 
iO'fyj.-Xn-y l^'fcl.. 1 0 ffl CO 7 * - -7 7 b f y b W fo Z> . £ 

£ T <4 . 7*-?7l b 7 b (4 Format [ j ] CO 4 0 [Z V b 'J 7 X * S T" * I , £ £ 
T" j i4 b' y MfTfiS. 7 * - "? y b b y b (4 N £ CO 2 b y b fc SI it £ ft £ 
. b' y b Format (2i]S.y Format (2 i + 1] (4-<^a-Xn>yb i Cit S 7 t -7 7 
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Format [2i] 
lsb 


Format [2 i+L] 
msb 




0 


0 




1 


0 


4 My h X~fo% 0 £(3 1 VX'fo 


0 


1 


>TVa^0y Ulifffl^Jl, R^i/a-^nj; 

5» 


1 


1 





# 4r 8 li £ *» S> £ a. (7) )1 flf TM v a - X n >y b *f JE L T u 4 . 2 IB 

BOa-XQ'yfi'l^tl, „ Format={l,0,l,l,l,l, 1,0,1, 1} Oif-g-fi 

For«at= {1,1, 1,1 ,1,0,1,0,1,01 . (fe^li 3 3 4 h' y Mr^f ^ 

Ll/^-f ^a-xn-/ F?yy«S^, 0 5e 7 =}- - V b = {0,1.0,1,0,1,0,1,0 
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6. 4$-$tU<7)7 if - V -y F 

a° 5 ^ - * « *> # >t 7 ^ - * « ^ . ti ? A - 9 W ft ^ ii 3 - F + ip m * ^ 
jyY&isti. ^.X-^liBfciifcSSWkO-eaUfcS. P aram7 
, BP 7 b' >y F y j< - ? R t/ param32 , IP *> 3 2 h" >y F y>" 5 * - ? A* h ; 

t'7 MT?>S. fil^-t-3-Fli8t'«; h JkX'fo 
<0 . ffi ^ 7 * - v -y hf^tlt^tlSWt^ttif^-t-n-KJ^tf. 
* - t° - 3 - F 0 - 3 1 (2 , 3 2fl^®V>5j--f-a-Kfflt5|«S^T^S, 

Sfff^/S^IL. 7t-77ht*7h«>\ v<5.X-*W#*fcHU 1 
ilT t^^^Otf ttJJJg®: 1 comffll/ XX f 7 7 A )VT F UXZ M^l Z t fc «t 

9 * je $ ti s o ft a r f u x ? < - >i f # je g 1 © r f v x £ # o « £ u . s is 
« ^ sp (± ft a § n t £ & •? , * ti a ?h « * £ a ft a § a t ^ £ . » « # a 

ftI3tlfc7t-7y F X tt ft a § tl X t > & U 7 t - 7 >y KOWS-^JS^Ufti 
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f»L4^I9, ^T07t-77hl±A'5^?(U'4<, Sift** L . SI 

*§£*4, 9[jft (argument) ffl <7) 7 f - /I/ H 14 5e It $ ft T V* $r ^ . 



in 







< 2X1— ^fSit — 




< MXS — nar am7 — ^t45cl§ — HbX > > 




< 2*1 — ^NSJ§ — Daram7 — *#5ME 1 — #?l/^> 

^ ^ yrvx^XkS. yaiaiut jhpjTFt^v, L> >»/. V ^ 




<"MXri — -iN'V ^ > 




< 2 j¥— ?mv^> 


3 4 


< ^.Jj — paraiti7 — Ml/ 1 > 


3 4 


< 2J®-param7-^jttL-MV^> 


3 4 


<23g-*fiij|> 


3 4 




3 4 


<l|i«-para«7-#ftBi> 


3 4 




3 4 


< 2«-paraii7HlS&j|*L> 


4 2 


< 2rf> 


4 2 


<^]g— param7> 


4 2 


<^^— param32> 


4 2 


< ^JS- P aram32 - *fcS:*8 L > 


4 2 



7 ^-^HUSiOt^ftS, IH5t'7 t- CD * - t" - 3 - }t it M _L ffi t" -y 
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hlzo *m*>jLttZ klzi 0 1^8t'7 h « * - t - n - k ft £ . ^ ft 

4 . E * W 14 , BtT IB 4 2 t" 7 h <?)< 2 Ifl - par am7 - ft ft * L > 7 * - "7 v 
h *s . IgO34t'7b(0<2a- param7- feI*L-fiU>7 t-7 7 h SO ft 
Steffi ffl Six ft (Ett*^«l4JBv^i|r^«^afcJ|-f ft t fijg-f & ) . 

± c * ffi § a ft . 
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an- 





5W£ 


to 




L 








— param32 — @ lc "> 


^pg— param32 


^Jg-param32 -^^flS L -<gl» * 














23fi-*feSftJ!tb 






2 m - parar«7 - j££ jft L - fflm 


2Jl-param7-^ML 


%-m-mm 




2 Jg-param7-&H*S L-#0Mi 


2«-param7-|^H^U 


TO~#&gl 




to-*sjmr L-^a-ffiV^ 








TO - param3 2-^1-1^ 


^Jg-param32 


TO - param32 - *£^|8 t - - 


£ Jg - param32 - t 








HMS 




2^S 


2^-ftV^ 


2^ 




2Jg 


^Jl-param7 — J|l"> 


^II— param7 


2^-param7-^*L-^V^ 


2^-param7-^^L 


^JS-param32-^V^ 


^Ig-param32 


TO-paraa32-^^L-ftV> 


TO-param32-jfe^L 




2JS 




2^1 
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mm 



y 4 —tv K 






src 1 


7 
f 


y *s y vj \s y s\ 


src2 




/ 5£r o «-5K /\ r ^ v i* /-p, ? , >7 


guard 




waiw i/y^? j t 4 >v 
7 


dst 


7 


~P* t£ 


par am 


7/3 2 


7 If y F/<7/^XIl 
3 2 fy Km 


op code 


5/8 ; 


5 h ©Sl^^f— 



^^7i-V7 h n t ti , 4 2t'7 h «ii;tSrt toff It A 1 t£ ft PS 0 
7 * - -7 •? Mi 7 t" -y h OD U v X * 7 y 4" A* 7 F V X \Z £ - J < . g ft & * * § 

n w> i t # & r -e » s « 

2 h* -y F # ^ SB + 8 M CO 7 * - ^ «y F t* -y F £ ffl ^ T 2 2 A >f F < 1 7 6 h* -y 
b ) h ft I. , 5-fya-XD7h-?yy|;JiMli, fti;itr^taii 5 fflffl 4 2 
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h* >y b tit G + 1 0 II £7) 7 t - V y b b -y b £ ffl ^ T 2 8 ; W b (2 2 4 t f -yh 
) fc ft& , 

SB + 1 2 ffl CO 7 * - V -y b t' «/ b & ffl ^ T 2 6 4 t* y b fc * 5 0 V - b CO * S $ 
4« 2 5 6 t«y HclKIRSft, J. -2 s 6 IO>f y a-Xn 7 f tfBriOK^a, X 
>? a - 9 is I4**t4 2 b> F7t-77 b<SDft;*?5ffl<a#^SL3&»ttffl 
Lft^idMHSSftS, *Sllfflfi0HSO7*-77 Hi, 4 2 b> b <o 5 ffl 
CO A 1/ jl * X n *y b fc 3 4 b ' »; b (0 1 IS (0 A Is — X n «y b £ fig ffl L ft ft ft If ft 

» 8 Htt . if0> «t 3 fc LT V -X ^ - p b^Jfgft J±MZ tifz * 7 ^ x ? 

b * y a - /b fc ft £ a* £ s f a ? fc £ , ft 1* , y - -X a - b 8 0 1 tt a y y 
8 0 2l:± 0 > y\M ;b $ ft , t^yx? b ^ - ;b co ft 10 <r> ffl 8 0 3 £ jS£ 
£ ft £ 0 :fi^y^-/Hiyy* 8 0 4(a«S^SJxt, »20JBSO*7 r 
^*?b^^-/i- 8 0 5 #£)££ft& o ^tyi-zHl, ft^t^ 8 0 6 ? 

fc" CO i 3 ft fl 2p i? y ^ >f 9 S V V y A T h ® ffl ~f 6 1 fc & T n S . t7yx? 
b * it*. -/WIIilt^I¥f - * fflii * *X,?^ 4 . iftfell, ^ v ? ; 

-b ? £/ 3 > r- 7jV ; a Vf^ v ^fflf* £ . iftfe^rt^«-33MiBE*fttf 
y^y7i^y^lP 8 0 7 t i 5ttH?fH», t7yi^ b ^ x jl - )V 1 1 14 . 
Jilt^l^^^gSf^-X MSIt , Sif^^h*'fl^y-^7r^;H^ 

_b IB E H a V x vy/^^^-z^HK/l/yn-f t - h^I9i(:i$ 

ilTi^o 9 0 1 T S J a. - /H I tfi ft a * ft S o 9 0 2 fc fc 

^Ttifrfer^^ b Kif^^aSft^ „ 9 0 3 fcfc^TteffiOEH^a£ft& 
o 9 0 4 (I ^ T tt \ <y r *« SE *f 3 ft S , 9 0 5 fc fc ^ T (4 . t/yxn^y 



(28) ffft^ 1 1-5 09664 

- a> # ai tj z ti h . 

m 1 0 0 is , _L ti :K -v 7 X 9 0 2 Sr S M L fc t, <D T $> £ . £ CD 4 £ , 1001T t± 
#JHr-7/J', jqj^#ffigfl!*#JKIfcS*i* . 1002"? t± * B flU A J IRA 3 a § . 

ft & & , iiiMiffcilSitfc^ 1003-C' |± . Sa , /7>')i7lis 

1 /-^KI'|'(:ic?t7T'f*#i4*'fi7?tS. t) L * & ft ^ , 1004T" & 
co 7 r A )V ■ fc *f £ t S a * » s K 0 ffi § ii £ . & H *C , 1005T 3 |fi SB * # EE * § ft 

;l/ y # ;p f - 7 )V ifi M fr $ ft & . 

lEV-XgIt-0 7r'fA'i f i<5:Si:. ±1B7'D-M';iyy^jif -7' 
/I/ *s 1008 1 1> ^ T S ft § ft. & „ & ^ T . 1009T fi , f ^fX h gl«7 K 1/X ij 7 
rl/yxiiH3flS. & t . 1010? (J . 2 5 6h'7F©y-v;7/H i i!T3tl 
& . r«J:oftv^7 7/K0»«tfJtfcJ2lTfc:Ri»*4 . 

Hi lgli, ± IE *' -/ 7 X 1005 £ S U L £ i « T £> § , ft tO , 1101 1 VMT 

#1102?® "9 fcti $ tl h . JfcV^-C. 3S*-fr«O#lllr<fr«#1103fc HT* 5 A&tf 
5 Blfflf-7)K:ft-?TElJifi, #Scr- 7 ;u #ll08fc£ Sfi § . 
I<o»ttf-7-;mEiaVJ/t 7 yfrnMSkb LT*it ft£fr£ftr-?« 
JtTftO, JaTCICSBStS, &V">T, 1104Ci3V>t\ - « ft (c tt § £ 
^^^A^^Wf ^«7t-7'y b*«i4 A-4 EI«J: a t^Uhl. 

. S*^* J 7Kl'X*-*tf*^li, & ^ X' . 1105£ is ^ X Hi r - 7' il»I 

ESffi«#5€#T$ftftttft{i'ft ^ft^» 1106? (4, S«f ^X1EI«7F1/X 
U 7 r VyxSrSff-fS fcglT Sffifg^UXS^ft^ . 1007Ttt, ffl?il/^^ 
tffflAt* v f-^MOftSU'-tfJnSft, WHtftf-y 7 .XllOlfcM;* ft£ . ft^ft^ 

# ft ^ *•£ (5 , m a k *' 7 7 x 1006K m 2 a s . 
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scheme-table 


% 5 ARV 5 B m(0^(DWM^mWL 


comp-shuffle. c 


2 5 6 tfy h'>^i'7;K fty??- 1010 #1$ 


comp-scheme. c 


1103~1104 


comp-b it string, c 


$ >y ^ J* 1005 SO 5 1009 


comp-niain. c 




comp-src, c, 
comp-reference. c, 
comp misc. c, 
comp-~b target, c 





m IE # JH r - 7 IV (i . 3&ifr^«fcJ: , )ttffl3ft67FP.*4>fiKtf>y*bfc 

fcf =3r ^> =Sr v-» . ±1E#Mt-7'/M3 . £ ft <<> <3 Hf £ ? ± IB J5 * *T IB * 

La>L&#&. Fi'Iiai^yt v 7 ^ S ft. 4 *■£ tt . #7F1^« 

7° p -te 7 +>- T H ff -t h tz tib t :* 7' v x ? h t v x - /l- 1 1 1 if n - H $ ft. & fc . 

fflr te # tic t - y >v n , f •/ h a* y <y 7 Jim m s <t s u t- i> # si r - 7' ^ t m s 
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05 = O $1 * ff . y - 7. :* 7 * -y b ) fc , 3 IS 

W i Ji\ # ft IS j£ ^ # 3 ffl c0 H o II & ( 0 , 7 , 3 ) , (7,4.15), ( 

1 1 , 5, 23) JtLTHU«St5„ X. V - X 7 4 - A* b' # f * X MS 

Boh""/ b 7 ^iH*Ofil 3 2 0 * £ k {R M t £ . * - A 

b' CO h' -y b £#££#>£ , ElTffli'jttS. 7Fl/X7^*F«h'7F0- 

6 ( 7 b' >y b ) [4 b* b % m £> <T> ft B 3 2 3 ( 3 2 0 - 3 ) - 3 2 9 j5> £> fc ~t 
£ . 7 b' X 7 >f - A b' CO b' <y b 7 ~ 1 0 14 h* >y b ^ #J <0 b* «y b 3 3 5 ~~ 3 3 8 
frbt-th. X, 7 b' V X 7 l - A b' CO tf -y b 1 1-1 5 (4 b' >y b ^ W CO b* y b 
3 4 3-3 4 7 i^itJ, 21 CO 4 -3 £ , 7 F 7 < -;1 HiS? 1 65:St 

=t 7 x ? b =e ^' a - a t *> ^ x t± , # as ib *£ ^ « y x b *»* h -y h^ntmrn 

ff(tf>ft£ , «4 b" -y H«ifi<7)-30t' 7 b 7 * — A b'£#Hg-f £ 

. S^SRiBa^li. Mf-//K», Sit' b 7 ^ - A b co b" 7 b #mi5h* 

7 h*flflt > *ftS*ifcl^fc^Tafff«*»n>&fc£a ; f S: ft -3 it* <i fc# 
T* £ y t ? 7. £: i|- /v T" !> „ ff| X {f , b" 7 b 7 -f — A b" # b" y b jfi W ff) it 

3 K b" 7 b 7 -< - A b C *T JtB T £ t> ft IS ii T # # - <o x y b 'J ( 
0. IS. o)£#-^s»-&f±,£|gcoy-x:*7-fc>ybji.±taffififcy-x 
* 7 -t -y b k * -« t in Jt-r £ (1 1 + 0) ^k£49f§f>ft£, 

ft £ifr^-(4tt55£ftfct4'& £>&u. #5fi<7)f&, r ft 14 N ffl to >f a - 7. n 

7 F^-5ftiVy^nitL, £ i t' N (4 iff * t USS* WO *§£J4 5 T' £ £ 

. m i 2 e (4 ± ib si co n s * ^ -t a t * £ . inr * la * * y 1201 . m *> ± * * u 

1 0 4 #>X i4 ^ -y 1/ i 1 0 5 £0 ffl s >&» ^ fj *"t £ . ^ T . # 51 1203 
5 ft. SMC. lilT CI^ £ «fc -p {C , v- ^ -y 7 A»I^1201S ftfctf h % ^ . #5S 
1203<OfS , Ifti^^trliCPU 1204 (C jltf i k ^'f % £ „ 

# 5S § ft ft # # ^ 14 2 i@ CO 7 a- - V 7 Ft'7 b k 4 2 b" -y b CO $i $ 15 k S * 
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LT H 4 . ±E 2 ffla 7 * v h h* >/ >■ l± . 4^<9>irtEtt<7)&Sft^gS<D^;X 
(-(y^AD^^ftH, 2 6b'yf > 3 4 f •:/ h X li 4 2 b* >y *■ ) O - O * 
ffi -f . ;il^7^-77hb\Hi, i: IBIS 5 « £ & ft 6 " Format j t H - O 

8 X i± 1 6 t* ••/ V fi * 5£ m t * S . Oa-xnvh^TftffliOil^li, ? =r 
lb'7 1(;± Oi^SJ: £ ft ^ §15 h* y b (i * £ « T *> 0 . CPU 

jE * fc tt , ffi 5S 5 ft fc ft ■£ « 7 * - v 7 h fi . 
<#5i3ft£ft^>: : = {<#5S£ft*:ft^3|S>} N 
<#SB3:frfc^«> : : = < ft <fr : 42X7*-?^ : 2> 
ft ^ i5 a ( w IS ) ^in^io^^t-VyMrtLtlU, 
#»A|i, ff5Si- -y &VERIL0G3- F T & S . VER I LOG 3 — 

F fi . ^ U 7 * ;P - 7 ffl y ^ g -fef <r> A f y x ■ ff-(y ■ ^ x r a X ■ -f 
fc± U*£8#l.&VERIL0G&'5 * V-4"\0)A*fc L-Cffiffl£ft&fI*P7;f--? 
•7 h X' h h . i!2 3 - Hi ^ !J 7 ^ * - 7 ffl 7 y f y t' a - (?) y 7 7 y z |: i 

"JHfiSftSrlM ynyAM 5l;IiAitS :tt?S, iftfc.fc'JSKa 
-H^#5i-rS#5li->y h <7) 0 g| £ fl» gg-f 6 - k * 5 'T" § 4 . VERIL0G3 - F 
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5 1 2 


data512 


— H 


3 2 


PC 




4 4 


operation4 


^i'a-XQy r 4tfDrt^CDtti/] 


4 4 


operation3 




4 4 


operation2 


^>a^D'7 h 2CDf*)^G9tUJ 


4 4 


operation I 


^v-^.— Xay r 1 (D^cotit! 


4 4 


operationO 


-4i/*-xny h 0 (Dfo&omti 


1 0 


format-out 




3 2 


first-word 




1 


format-ctxlO 


Baraga* ? 




reissuel 

stall-in 

freeze 

reset 

elk 





Data512(^fr5^y- H T fo 0 . SS M CO J> £ ft ^ & ^ ? ^ £ , ± £ 33 ^ 
T . 7° n ^ y A # ? y 9 P C [±TIE^ 7 )V d U X 1 A fc: ft u Data512£ j^gt^Jt 

A: = (PC [31 : 8] , 8' bOl 
UPC [5] = 0 & . 

Data512' : = ( M ( A ) , M ( A + 3 2 ) I " 
* <7)m<Vt%-&l± , Data512' : = (M (A+32) , M (A) ) 
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X , 8 ' b 0 14 * ft § ft fc 8 b* -y F £ M * t ; 

M ( A ) |i A (£ J; 0 7 F V X jg £ § ft .X * 'J <0 7 - F ; 

M (A+32) teA+3 2fcj;D7FbXtg£$ft/ 1 :.7 ; e: l J^ , 7-F ; 

Data512'tidata512«s<-r -y 7/P^t«t«. 

; o i t a , s St v - f # r f k x ft g § ft fc *§ £ a v - h # x v •/ r s ft s <r 
*& a j6» 4 3 ft fc tr 4 6 -f , -t ft 6 <n » t' (i c p u a >f r 5 4 y«4if3-Fg 

ifitfflC^Jfll., £ ft £ , # ft ^ 7 4 - )V F fc R L X JJl T (C IS 8 6 . 
srcl 

srcl 7 f-JUMiSgfiHK* 1 !)* TFVXi L T V 'J X 9 7 r 7 )V[Z fi £ WL 
■f £ t # & . 3 2 b" F SP ffi ft ^ $ « & src 1 7 4 — /b F £ ft ffl L & , £ 
<9*§£l±. c P U IW *Ui ± E U a? * * 7r-< ^fr&Osrcl**^ > FiifSffl Li 

src2 

src27 < - /!/ F Ji ffiffl § ft 6 t± H % cr> g 0 , T Y V X b LXVVX 

? 7 7 7 a- ■ (c a s m -t ' fc a 1 x % h . a jh $ ft & ^ * £ u . src2 7 * - ^ f h ^ 

56 ffl £ » -3 . C PUMflft W y * * 7 y 7 A* 6 A K 6 ft fc r f $ - j src 2 

guard 

f 7 r 7 A ■ te S £ m -t £ £ # X £ 6 . V V X 9 7 T 4 /I f n (0 7 ? -t X t |e| Wf |c .. 
C P u*[«|li3Kifr<fr*«9*-t-3- F t 7 *-v -y b b 7 hifttt*. 3 
K*^***«KSftT:v^V^*-&l4. R F (l/y'^^T^H *» 6 R » t 6 ft 

t«lIH«tTRUEl;j:^Ii?^S„ 
* - b - 3 - F 
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«ftV^3i--t-3-HttSK#^* + eDHS(i0fi[«t: ! »i9*i&. ^ ft Mi , 

b* -y h ft * 2 1 ~ 3 0 + 2 7 * - V -y h h" -y h \Z h h . £ ft ti , r 3 - K ffl 0> 
dst 

dst7 ^ -/l- Kti W r^S" 0 tf> 3 2 b* -y h W fg ife * tf 0 4ft £ Id ^ ft £ H £ fc: 
coffl«ifcdst7*-rt'K#*4:fr(£l^ffiiffc*»)ft4) fn-FL, * ft * 
3 2 b -y h IP ffl 

i> I 3 2 b* -y h CO IP g 4* ft 4 *§ ~£ t± , * ft H S IS ft $ « US ffi fc * £ . 7 
ifflSTf t'^Mi. 7b'7fA"5^-?»iaC, H-filffl src2 7 -f - ^ F 

7 b" -y F Ji y jt - j> 

7 b -y h^7^-^*4i|^li. -e ft (i § IS ft ft §P CO src2 7 4 — )V Y \Z fo & 
. : ^7t7l^^^Jff5XlTti)S. iWftftgP^iift. 

7t*7 h^5^-?lii*<DatCJ»D^, r - ? =Sr -v >y a ^ CO #S'J & 7 b* >y 

b 7 F77^'jy g 

* ft ifi ft ^ « ft . M I WT 5 1 2 b -y MS ft V - F <7) *&ft , df -V -y v a If it Ji $ 
11:51,, ^^«t'-/ ^ X)Ht, f- >y T CO Id ■ £ * M (L ft & O * f 'J 

ft £> £> . £ £ X' \t , * ? * X ;l- a -r -y 7 ;P $r 4 IS l± , PI tf J f »t J i 5 
fcttffl<f*lT^i. £1 T tt , b v V £ X 7 -f X : ;k ft h tz *b ff) T >V d 'J X AtW 
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for (k=0; k<4; k=k+l) 

for (i=0; j<8; i=i+l) 

for (j=0; j<8; j=j+i) 
begin 

word_shuf f 1 ed [ k*64+ j *8+ i ] - 
-word„unshuffled[ (4*i+j)*8+j] 

end 

lit, i , JStfk Itmm Of?XTJ!) ; word.shuff ledJi yt7 7;^ 
flfc 17 - F CO t* y h £ IBtti" & V F U ? * 0 ; word.unshuf f ledJi i/ ^ y 7 

H 6 A H is: , VL IW*^^»$«ij5!!tt9ftdf^7ya»S«AJK*f 

6 0 1-6 1 6 £ # ^ T* ^ § 0 I ft 6 <9 a' y 7 a J| A j* 6 1 7 £ # It £ ^ T 
* o ^^f7^li2^^?7? fc 8 ft t ^ 4 . £ffl<9* * >y ? (i r 
n j t of lf\ £ x * ? ? £ r a >f j t nf A . 

AJt^It^ti^, T KUXffiSi 5 , k* <n a* y ? 03 if 05 4 a* 4 F m tz 3 ft 
4 £ a £ *f 5 o * * v ^ lz E £ ft S K § 5 1 2 t* v F 7 - F cr> n fc £f t 
T s #A> ? fc|±4 A >f b#E1tSft4 . #a* y ? wft»*ftttfc*4Hi. #^ 

y?^»jEt-&^##*m^7-F^ 

iILfc4->^A'>( 608, 616, 606, 614, 604, 61 

2 , 602, 610, 607, 615, 605, 613, 603, 611, 60 
1 , 6 0 9c9JBT# a* y?Cn — FSftSo x ^ -f X /k § ft tz V - F CO ± IB 4 A 
J hmft$:u-Ft IMFFlt. I ft a* > ? £ ft * 'y ? X ft fc n - V ft ^ T ^ 
8 ftT V* 4 s 
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m 6 b m is . x^^xi^fity-M^i^+yyii^Mits^ai? 

T V-> S . ;WM»#fcHHJ-C*4, PSj)'601a-608a|j#«32h'7 
hfttLt^i. #tr-yM4HS«0!SKfcJfl ^ t bus2561ow£ Dftffi*iB*^X 
ICn-FJill,, IP*>, 608a-bit0, 607a-bit0, ■■■ , 601a-bit0; 608a-bitl, 

607a-bitl, ■•• , 601a-bitl; ■•- ; 608a-bit31, 607a-bit31, ••• , 601a-b i t31tfD HB 
T" #> 6 . >! ft. & CO J£ fit * ffl n T . 7-FllliWtafflit'7 MICX^^X/l 
I? 1$ 5 ti h . 

121 6 2 0 , 6 2 1 , 6 2 2 »#Jli > -«t5:ot * Jfl bus2 561 ow £ 

* . i ii^ e*ii sa* + -y v a t ±ib aj -a tsits ; t & 

ffl A W I T ti S K * T v ^ a 14 td 7 0 « i 3 T ft I. . #b*vh(iW«|jL- v 
1 7 0 4 «$i|»^)TT'\ /7h@M7 0 3 HUXf 7? ■ n-70 1 b X 
9 v 9 ■ >W 7 0 2 *»£aU#ai3*u ±EE»Hli±IB# tf h # tt » I, fc SB * 
HtffcsSr* ' t i&M-fZ . ;ffl±5CU, 5 1 2 f ■/ h v - fa^Sii^ 

S 6 2 0, 6 2 i,-, e 2 2Rvmm<nmmv3:mt & z t% <mmztii „ 

_h E C i3 i> T ti , £EI?ftti^Jffifltl)VL I WTn* » f JSILft. 
;c0VL I WTnt )ilifflOa-xn7 f^ll^^^Oa-l/y^^ 

isj - ? o -y ? Hf >r ? x- m n * m m -f § . a is v l i w t o * -y y «4 ft ♦ v 

ifr'frfcSJtK'K £ ft *>E*S;fcfcife'fr . ifl2E*a3ft*:ifo^ 3 *> 
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JffiL<(s,±IB«#^i5*§^ffl^^^-t(i{0, 26, 34, 4 2} T* & 
h h '■ 

- ISM* L ; 

- ISt'7 t- it CD fi!P € n 7 X - * ; at/ 

- m II , * if X \t 2 if co . 

«ytaaaw±iE<oj: 3 & ft ^ £ * t , £*x£>^3*>i^^ifr^t2#i&aei'ej> 

mffi¥k<?>V : J X? 7 r 4 )VT Y V X ; fil«l'y^^7T'(;17! ! l'X ; HP tt A° 
?#£-f§7:r-V>y 1-7 ^-/IFHL, ;;T#7t--77 hisft^W-^^W 

ffl fx 36 1 0 ft t J: D^ffl$iil>^§VL I W7D-fc7t»^( yi-XH7 h £ ft 

-?7 17 ^-;H'f:|5|-(0'M Irtfcfiit^ £ tf> J; 3 fc » #ft 4r Ji 7 - K 
ft 5e L , Io, It±te7t-77 F7 ^-;H't|-«/il FrttettS^ 
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U Verilog HDL for Icache, ic_decanxpzre33ign, ^behavioral 

'define FIXZIJ^FORMAT 10 'blOlOlOlGlO 
•define NOP_OPERATION 42'iO 

module ic^decompressioa (data512, pc, 

operacian4 , opera cioc.3 , operation^ , operationl, 

aperarionQ, rornat^cut, first_ward. 
f ormac_ctrlO . 

reissuGl. stall_in. freeze, reset. clJc) : 

input [511:0] data512; 
input [31:0 J pC; 

output [43:0] opera c i onO , operationl, cperaeion-2, operation^ , operation ; 

reg (43:0] operation^ , operationl, operation^, operaticn3, ,aperation4; 

output [31:0] firs toward j 

rag [31:0] first_waxd; 

input f 3rTMt — ctria ? 

input reissuel, freeze, reset, c!3t; 

wire [9:0] fonnat^outl ; 

output [9:0] £ar3iat_out; 

reg [?:0] cgrxac.outA, ioraac^?; 

input stall_i:i; 

// local 

reg [9;0] £ormat_cutQ ; 
reg [31:0] pe_Pr 
reg £orxac_c-rl ; 

reg [9:0] forziat; 

reg usedO , used! , used2 , used3, used4; 

reg [liC) si-seO, size! , si=e2. si=&3, si=e4; 

reg [511:0] data512siiif i r 

reg [255:0] data25 6; 

reg [2:0] posl. pos2 . pos3 , pos4, pos^xtj 

r-g [25:0] fixQ, fixl. fix2. fix3, fix4; 

reg [79:0] exrer.sior.0, extensionl, extensions excels iorJ , extension4; 

rsg [15:0j excO, excl , ext2. excL ext4; 

// fsrxat pipe 
aivays 3|posed<=e clX) 
begin 

rssec^p <= reset; 

if (reset_p) 
begin 

/; force NOP operations on instructions 

operation^ [42 ] <= *QNZ; 

operan^onQ { 43 ] <- *ONE; 

ooerawionl (42] <- 'CNZ? 

operationl [43] <- 'ONE; 

oieration2 [42 1 <= 4 CM ; 

operaticr.2 [43] * = 'ONE : 

operacicrJ [42] <;= *CNE; 

operation3 [43 ] <= 'ONE; 

operation^ [42] '0N2; 

operat^cni [43 ] < = *CNZ; 

end 

else if (-scall_in) 
begin 

pc_p <=■ pc; 

fema ~_c z r 1 <= £ nrmat_ctr 10 ; 
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if |fonnat_ctrl) 

format = 1 FIX2D_F0RMM ; 
else 

format = £ormac_oac; 

usedO = - (format [1] & £or»at[0J); 
sizeO = usedO ? format [1:0] : 2'bQ; 

usedl = -{format [3] & format [2] ) : 
siiel = usedl 7 fanwLt[3;21 ; 2'bO; 

used2 = -{format[5] & f crma t [ 4 1 ) ; 
size2 = used2 ? farmat[5:4] : 2'bO; 

usedJ = -ffor3iatC7] & formatCSI); 
si=e3 = used3 7 format(7:6] : 2'bO; 

used4 = -(format [9] & format [3]); 
si=s4 = used4 ? format[9:8] : 2'bO: 

// first alicjunenc stage 

// rccata the 512 bit word right: over a distance be -ween 0 asd 64 byte 

// 

// the rotate is implemented here by swapping- the left and righz word if Che 

// di sconce is mors than 32 byte and then pecfcinn a ri<chc shif= over a di 5tv.cs 
between 

U 0 and 32 byte. 

data512shirt = pc_c[5] 7 

(data512f255 :0] . data* 12 [ 511 : 256 ]} » (?e_p(4:Ql, 3 f tQ) : 
daca512 » (pc_o[4:Q) r 3 ' b0 } r 

daca255 = data=12shi£ t[255 : 0] ; 

// extract format bits 
fcraiac_CUtO = daca25S [9 :0] ; 

// access first word 

firs coward <= data2 5 6 [31 : 0 ] : 

// Notes: - the value for pos_e^c^=0 is don't care 

// - for values pos_exc < 5 . less than SO bits are needed 

// determine the position of issue sloes 

/^posO = 0; 

posi = usedO; 

pos2 = usedQ + usedl; 

tosj = usedO - usedl +■ used2; 

pos4 = usedO - usedl -*■ used2 + usedj ; 

/ j mux Che fixed part of issue slots, combine the 2 4 -bit part and the 2 -bit par: 
fixO = usedO ? Cdata256(15:14] , aata25 5 [ (G+U *24 + 15 : 0^24+161} : 'NOPJDPSKATION 



fix! = usedl ? 

( 

posl == 0 ? {data25S [15:14] , data256 E {04-1) *24+15 : Q*24+15H 
[data256[13;l2] , data256 { [ 1+1) «24+15 : 1*24+16]} 

) 

: 'NOP^QPERATION; 



£ix2 = used2 ? 
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pt>s2 == 0 1 (daca2S6 [15:14] , 
pos2 ==17 (daca256 [13 :12] , 
£data2SSCll:10J , 

J 

: l NOP_OFT3ATION; 



daca25o[ fO+1) *24<-15 \ 0*24*16]) ■ 
data25o [ (1 + 1) *24+l5 1*24*16]) ■ 
daca25 6C (2+1) '24+15 : 2*24+16]) 



C 

posJ == 0 ? (data25£[15:14| , 
pas3 == 1 ? (data256[L3:12] , 
posJ == 2 ? Cdaxa256[ll:lG| . 

(data256[95:94] . 

) 

'NOP_OPESATION; 



data256[ (0*1 J -24+15 : 0*24+16]} 

data256C (1*1) *24+l5 : 1*24-16)} 

daca25 6[ (2 + U "*24+15 : 2*24-15]} 

data2i6[ CQ+1) -24+95 : 0 *24*96]} 



fix4 * used4 ? 

( 

pos4 0 ? (data25c [IS; 14) , 
pas4 -= 1 ? (data2S6 [13:12] . 
pOS4 ==2 7 (data25a [11:10L 
pos4 == 3 ? (data256 [95:94 | , 
[data25c [93:92| , 

1 

: * NDP — O PERAT I CN : 



data256[(0+l}*24+15 : 0*24+151 > 

data256 [ (1+1} -24+15 : 1*24-151) 

data2S6[ (2+1) -24-15 : 2*24-15]} 

data2S6 [ (0+1) *24-95 : 0*24 *96]) 

daca25o ■ (1*1) *24-9S : l«24i-?d]} 



// determine tne position vt the extension part 
pos_ext - usedO + used! - used2 - used3 * used4 ; 

// determine the extension 
extensionQ = 



pos_ext 




0 


? data25S [0*24*80- 


1*16 


0*24-16] : 


pas_ext 




1 


? cata256 [1-24-80- 


1 + 16 


1*24+1=1 : 


pas_ext 




2 


? data25o [2*24*30- 


1 + 16 


2*24-151 : 


pas_ext 




j 


? data256 [3-24*80- 


1*15 


3*24*16] : 


pas_ext 




4 


? caca255 [1*24-80- 


1+96 


1*24-96] : 






daca256 [2-24-80- 


1 + 96 


2*24+96] ; 



Extension part 

extensionG >> (siteO , 3'bO} 

extension! >> (si:: el , 3'b0) 

extension2 >> (size2 . 3'bQ} 

extension3 >> (site3 , 3'b0} 



// shiir the 
extension! = 
extensicn2 - 
extension J - 
extension* = 



extO = extsnsioaO [15 : 0] ; 

exti - expansion! f 15 : 0 ] ; 

ext2 = extension^ [I5:D] ; 

ext3 = extension3 [15 : 0 } ; 

ext4 - extsns^.cn4 [15 : 0 J ; 

J J assemble instruction 

/ /operationQ f f artnac_aucQ [ 1 ; 0 1 , extQ, fixO} 
J /operation! <- ( £ormac_out0 [ 3 ; 2 1 , extl, fix!) 
//oueration2 <= ' f f oraat^outO [ 5 : 4 j , ext2, fix2} 
//operation3 < - { f ormat_out0 [ 1 : S] , ext3 , £ix3} 
//cueration4 <- { £oraiat_out0 [ 9 : 3 ) , ext4, £ix4) 
gperatisnO <= { format [ 1 : 0] r excO, f ixO ) ; 
operation! <= f f orroat [ 3 ! 21 , extl, fixl); 
ODeraciorJ <= ( £ orma t [ 5 : 4 1 , ext2, £ix2 ) ; 
operationJ < = [ forma t [7 : 5 1 , ext3 . £ix3 } ; 
ooeration4 <= [ taraat [9 : 8 1 , ext4, £ix4}; 



ii (-freeze | reissuel) 
begin 

fermat_oucA <= f armac^cutO ; 

end 
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if {-freeze) 
beg-in 

f orma t_p f ormat_outiA> 
end 



end 
end 

assign ^Qirnac^oLLC = reissuel ? farmat:_p : £ anna t_oucA ; 

assign for3iac — outl = forziac; 



endmodule 
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